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DETAILED ACTION 



Claim Rejections • 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

2. Claims 1-2, 4-18 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Gowda (US-6, 11 5,066). 

With regarding claim 1, Gowda discloses an imaging system comprising: 
an array of pixel sensors (Fig. 3; pixel 30); 

a first bank of sample-and-hold circuits connected to the pixel sensors (Fig. 4; 
node 25 and source follower 23; Col. 5, Ln. 1-7); 

a second bank of sample-and-hold circuits connected to the pixel sensors (Fig. 4; 
node 25 and source follower 23; Col. 5, Ln. 1-7); 

a first analog-to-digital converter (Figs. 3-4; A/D 40i-n); 

a second analog-to-digital converter (Figs. 3-4; A/D 40i-n); and 

a selection circuit (Fig. 4; RSLi and VR) operable to select and connect a 
sample-and-hold circuit from the first bank to the first analog-to-digital converter and 
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simultaneously select and connect a sample-and-hold circuit from the second bank to 
the second analog-to-digital converter (Col. 4, Ln. 45-Col. 5, Ln. 7). 

With regarding claim 2, Gowda discloses the imaging system wherein the array 
Includes a plurality of columns of the pixel sensors, and columns of pixel sensors are 
connected to respective sample-and-hold circuits in the first bank and to respective 
sample-and-hold circuits In the second bank (see Figs. 3-4; Col. 2, Ln. 63-Col.3, Ln. 
15). 

With regarding claim 4, Gowda discloses the system further comprising a control 
circuit that activates the first bank to sample reset voltages in a first selected set of 
pixel sensors and activates the second bank to sample integrated voltages in a second 
selected set of pixel sensors (abstract; Col. 5, Ln. 45-Col. 6, Ln. 53; Col. 7, Ln. 22-Col. 
8, Ln. 5). 

With regarding claim 5, Gowda discloses the system wherein the first selected 
set of pixel sensors consists of the pixel sensors that are in a row of the array that has 
just be reset (abstract; Col. 5, Ln. 45-Col. 6, Ln. 53; Col. 7, Ln. 22-Col. 8. Ln. 5). 

With regarding claim 6, Gowda discloses the system wherein the first selected 
set of pixel sensors consists of the pixel sensors that are in a row of the array for which 
an exposure time has lapsed since a last reset of the row (Col. 5, Ln. 1-CgI. 6, Ln. 53). 
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With regarding claim 7, Gowda discloses the system wherein: the selection 
circuit is operable in a digital correlated double sampling mode (abstract), wherein the 
selection circuit connects a selected sample-and-hold circuit from the first bank to the 
first analog-to-digital converter and simultaneously connects a selected sample-and- 
hold circuit from the second bank to the second analog-to-digital converter (Col. 4, Ln. 
45-Col. 5, Ln. 8); and the selection circuit is operable in an analog correlated double, 
sampling mode (abstract), wherein the selection circuit simultaneously connects the 
selected sample-and-hold circuit from the first bank and the selected sample-and-hold 
circuit from the second bank to one of the first analog-to-digital converter and the 
second analog-to-digital converter (Col. 4, Ln. 45-Col. 5, Ln. 8). 

With regarding claim 8, Gowda discloses an imaging method comprising: 

(a) resetting selected pixel sensors in an image sensor (abstract; Fig. 4; see 
RESET); 

(b) sampling reset voltages of the selected pixel sensors (Col. 4, Ln. 45-67); 

(c) converting the reset voltages to digital reset values using a first channel (Col. 
5, Ln. 1-7); 

.(d) sampling integrated voltage of the selected pixel sensors after lapse of an 
exposure time (Col. 4, Ln. 45-67); 

(e) converting the integrated voltages to digital integrated values using a second 
channel (Fig. 3; see the plurality of A/D converter); 
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(f) changing which pixel sensors in the image sensor are the selected pixel 
sensors (Col. 4, Ln. 45-67); and 

(g) repeating steps (a) to (f), wherein converting the integrated voltages overlaps 
with converting the reset voltage (Col. 4, Ln. 45-Col. 6, Ln. 36). 

With regarding claim 9, Gowda discloses the method wherein converting the 
integrated voltages for pixel sensors overlaps with converting the reset voltage for 
other pixel sensors (Col. 4, Ln. 45-Col. 5, Ln. 7; it is inherent that the converting 
integrated voltage is overlapped with the converting reset voltage). 

With regarding claim 10, Gowda discloses the method wherein converting the 
integrated voltages for pixel sensors that are capturing a first frame of a moving image 
overlaps with converting the reset voltage for other pixel sensors that are capturing a 
second frame of the moving image (Col. 4, Ln. 45-Col. 5, Ln. 7: it is inherent that the 
converting integrated voltage of the first frame is overlapped with the converting reset 
voltage of the second frame or second sampling interval). 

With regarding claim 11, Gowda discloses the method wherein repetitions of 
step (c) provide a continuous stream of the digital reset values including digital reset 
values for the first frame and the second frame (Col. 4. Ln, 45-67). 
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With regarding claim 12, Gowda discloses the method wherein repetitions of 
step (e) provide a continuous stream of the digital integrated values including digital 
integrated value's for the first frame and the second frame (abstract; Col. 3, Ln. 10-30; 
Col. 4, Ln. 45-Col. 6, Ln. 58). 

With regarding claim 13, Gowda discloses the method wherein repetitions of 
step (c) are separated by a time Tout, and each repetition of step (e) follows a 
corresponding repetition of step (c) by a time Texp (Fig. 6; see t8+ 36i+1). 

With regarding claim 14, Gowda discloses the method wherein the time Tout is 
about equal to a required time for output digital values corresponding to a row of the 
pixel sensors (Fig. 8; see t8 which is the ending time of row select signal). 

With regarding claim 15, Gowda discloses the method wherein the time Texp is 
about equal to an exposure time for an image (Fig. 8; t0-t9 is broadly interpreted as 
Texp). 

With regarding claim 16, Gowda discloses the method wherein the first channel 
comprises a first analog-to-digital converter, and the second channel comprises a 
second analog-to-digital converter (Fig. 3; see the plurality of A/D converter 40i-n). 
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With regarding claim 17, Gowda discloses the naethod wherein repetitions of 
step (c) provide a continuous stream of the digital reset values (abstract; Col. 3, Ln. 15- 
30; Col. 4, Ln. 50-Col. 5, Ln. 7). 

With regarding claim 18, Gowda discloses the method wherein repetitions of 
step (e) provide a continuous stream of the digital integrated values (abstract; Col. 3, 
Ln. 15-30; Col. 4, Ln. 50-Col. 5, Ln. 7). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gowda. 

With regarding claim 3, Gowda discloses the system further comprising: 
a buffer (Fig. 3; memory register 42i-n) coupled to receive a digital output signal 
from the first analog-to-digital converter (Fig. 3; A/D 40i-n); and 

an adder coupled to determine a difference between a digital output signal from 
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the buffer and a digital output signal from the second analog-to-digital converter 
(abstract; Col. 3, Ln. 16-26; Col. 6, Ln. 5-41; an adder is inherently included in order to 
compare the differences between first and second codes). 

However, Gowda fails to explicitly disclose the buffer/ memory register is a FIFO 

form. 

Official Notice is taken that it is well known and expected in the art to implement 
a FIFO form into a buffer or memory register for reducing memory size. Therefore, it 
would have been obvious to one of ordinary skill in the art to modify the device of 
Gowda and Nakamura to include a FIFO buffer or register, The modifications thus 
reduce memory size and cost. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a) Shiohara (US-7, 123,302) discloses an on chip camera having a first signal 
latch section coupled to A/D conversion section and the second signal latch 
section, respectively. 

b) Nakamura (US-2002/0, 190,229) discloses a camera having a comparator and 
adder for comparing digital data from an A/D and RAM.. 



Application/Control Number: 10/651,597 



Page 9 



Art Unit: 2622 

c) Boemler (US-6,965,407) discloses an image sensor comprising A/D and CDS 
per column. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hung H. Lam whose telephone number is 571-272- 
7367. The examiner can normally be reached on Monday - Friday SAM - 5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, SRIVASTAVA VIVEK can be reached on 571-272-7304. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



HL 

06/22/07 




